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MONTHLY PROGRESS REPORT THROUGH 31 JULY 1965

LI_ CYCLE TESTS

I. Status of C_clin6 pro6ram: The cycling program has included cells from

the following manufacturers: General Electric Company (G.E.), Gould-National

Batteries, Inc. (Gould), Sonotone Corporation (Sonotone), Yardney-Electrlc

Corporation (Yardney), Gulton Industries, Inc. (Gulton) and Delco-Remy (Delco).

TOTAL NUMBER OF PACKS IN PROGRAM: 135

Cell Type

Total Number of Packs

Cycled Still

To Date Cycling Failed

Ce_is Failed*

Since Last Total To

Report Date

NICKEL CADMIUM (lO-cell packs)

G.E. 3.0 a.h. 12

Gould 3.5 a.h. 12

Sonotone 5.0 a.h. 12

Gulton 6.0 a.h. 12

TOTAL 48

NICKEL CADMIUM (5-cell packs)

Sonotone 3.0 a.h. 6

G.E. 5.0 a.h. NIMBUS 6

G.E. 12 a.h. 13

G.E. 12 a.h. 3rd Elect. 1

Gulton 4.0 a.h. 6

Gulton 5.0 a.h. NIMBUS 6

Gulton 6.0 a.h. 1

Gulton 6. O a.h. HSI 3

Gulton 6,O a.h. 3rd Elect. 6

Gulton 12 a.h. 6

Gulton 20 a.h. 12

Gulton 50 a.h. 2

Gould 20 a.h. 12

TOTAL 8O

SILVER CADMIUM (lO-cell packs)

Yardney 12 a.h. 2

TOTAL 2

8 4 i 34
4 8 2 57
9 3 i 29

5 7 0 59
26 22 4 179

6 0 0 0

6 o o o
lO B o 14
1 0 0 0

6 0 0 0

6 0 0 0

i O 0 2

3 O 0 O

6 0 0 0

6 0 i 3

5 7 o 28
0 2 0 6

6 6 i 21

62 18 2 74

o 2 o 16
o 2 o 16

SILVER ZINC (lO-cell packs)

Yardney ]2 a.h. i

TOTAL I

o i 6 6
o 1 6 6

SILVER ZINC (5-cell packs)

Delco 25 a.h. 3 0 3 . 0 lO

Delco 40 a.h. i 0 _ i _ 0 2

TOTAL 4 o 4 o 12

*All failure analysis results are cumulative.

pages 5 through 40.

These results are shown on

Enclosure (I)
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Q Test Parameters :

a. General Cycling Program:

(i) Ambient Temperature:

(a) 0° C.

(b) 25° C.

(c) 4o° c.

(2) Voltage limits per pack on charge:

(a) 1.55-+ 0.03 volts per cell at 0° C.

(b) 1.49 + 0.03 volts per cell at 25 ° C.

(c) 1.45 + 0.03 volts per cell at 40 ° C.

(3) Depth of Discharge:

(a) 90-minute and 3-hour orbits:

1. 15 percent and 25 percent at 0 ° C.

_2_ 25 _ercent and 40 percent at 25 ° C.

_. 15 percent and 25 percent at 40 ° C.

(b) 24-hour orbits:

1. 50 percent at 25 ° C and 40 ° C.

(4) Orbit Times:

(a) 90 minutes--30-minute discharge and 60-minute charge.

(b) 3 hours--30-minute discharge and 150-minute charge.

(c) 24 hours--l-hour discharge and 23-hour charge.

Nimbus Packs :

(1) Ambient Temperature :

(a) o° c.

(b) 25° C.

(c) 4O° C.

b,

2



(2) Voltage limit per pack on charge:

at each temperature.

charge.

1.49 ± 0.03 volts per cell

(3) Depth of Discharge:

(a) 15 percent and 25 percent at O ° C.

(b) 25 percent and 40 percent at 25 ° C.

(c) 15 percent and 25 percent at 40 ° C.

(4) Orbit Time: 90 minutes--30-minute discharge and 60-minute

c. Silver-Cadmium Packs:

(i) Ambient Temperatures:

(a) O° c.

(b) 4O° O,

(2) Voltage limits per pack on charger 1.50 ± 0.03 volts per cell

at both temperatures.

do

(3) Depth of Discharge: 50 percent at both temperatures.

(4) Orbit Time: 24 hours--l-hour discharge and 23-hour charge.

Silver-Zinc Packs:

(i) Ambient Temperature: 25 ° C.

(2) Voltage limit per pack on charge:

at'25 ° C.

(3) Depth of Discharge:

(a) 3-hour orbit:

(b) 24-hour orbit:

(4) Orbit Times:

e.

1-97 ± 0,03 volts per cell

40 percent at 25 ° C.

25 percent and 40 percent at 25 ° C.

(a) 3 hours--30-minute discharge and 150-minute charge.

(b) 24 hours--l-hour discharge and 23-hour charge.

Third Electrode Packs (Gulton):

(1) Ambient Temperatures:



(a) 0° C.

(b) 25° C.

(c) 4O° C.

(2) Voltage limits per pack on charge: None. Limit is controlled

by the third electrode voltage:

(a) 150 millivolts at 0° C.

(b) 300 millivolts at 25° C.

(c) 300 millivolts at 40 ° C.

(3) Depth of Discharge:

(a) 25 percent and 40 percent at 0° C.

(b) 25 percent and 40 percent at 25 ° C.

(c) 15 percent and 25 percent at 40° C.

(4) Orbit Time: 90 minutes--SO-minute discharge and 60-minute
charge.

3. Data:

a. Under normal operation, complete data is scheduled to be recorded

every 32 cycles on the 90-minute and 3-hour packs. On the 24-hour packs,
complete data is taken every eight cycles.

b. The attached data sheets give end of discharge and end of charge
voltage readings for each cell on eachcycle recorded.

4. Ca_acit_ Tests:

a. Before cycling, each pack was given a capacity test at its respec-

tive cycling temperature. This check consisted of a c/lO charge for 16

hours followed by a c/2 discharge to 1.O volt per cell average. After

each 88 days of cycling, each pack was discharged immediately after the

end of the regular cycle charge period, at the c/2 rate to 1.0 volt per

cell average. The pack was then recharged at the c/lO rate for 16 hours
and discharged at the c/2 rate to 1.0 volt per cell average. The pack was

then recharged at the e/lO rate for 48 hours, voltage limited to the cycle

limits. Data of capacity tests is tabulated on pages _I through'_7.
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